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M ^ ^ ^ • ^ m ^ m ^ m. m- M & » 

-fc - ^ ^ -f^ * ® : ^ 3b m 



m - ^Xf-mm^ C^'^j&m - Hybride Photoresist with Multi Reaction Models and 
Process for Forming Pattern Using the Same) 

This invention relates to a hybrid photoresist 
composition with mu 1 t i -react i on models . When the 
photoresist composition is used in 
photolithography processes employing UV light to 
proceed cross-link reactions , mu 1 t i -react i ons 
including radical polymerization and cationic 
polymerization are accompanied. The photoresist 
composition can be used to control light reaction 
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B. * ^X^ltmm^ i^mJ&m ■ Hybride Photoresist with Multi Reaction Models and 
Process for Forming Pattern Using the Same) 

efficiency and increase reaction completeness , 
thus obtaining high patterned resolution. 
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i-#i!gi8.M (1) 

# B-g ^ ^ : 

^ # ♦ ine - I-l ine ^Deep MY ^ >J^^ A T ' ^ 

m. m ^ ^ ^ I fim U m. i ^ 6fi9 0nin tLigJ-XT^Jg: - ^jtiib 

^ S.\iV ^ n ^CSQbnmt 10%) - - jfe ^ ;fe 6^, ^ ^ ;^ f ^ |i 

m ^ m- m ^ b m it m ^ $t m ^ i^s. ^ m ^ m ^ ^ ^ 

.^^10~50A^in ' ^ ik m ^ ^50 Jim > ifh M ^ ^ ^ m 

■i- M. A m ^ m m. ^ ^a. n i^ m ^ > ^ r tsL m ^ 

^* ' f%^>^5.fl^(High Densi ty 

Interconnection ;HDI)^>f;S.;fejl^^i>7fl ' -tlsSilbitHi- 
m ^ ^ m ^ ^10-25 fim • ^Jt;^^;f;1->^&fj|l 
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i - ^MIK.'ig (2) 

m 6fy xik -kp ^ m ^ ^3, 953, 309 - 5, 087, 552 a 

% m. * ^ ^ ^ ^ 1^ i^h ^(ultraviolet; UV 

light) « t U m. ^ m ^ 4^ ^ m ^ ^ s^C ^ SE n 

m " 

# 1^ ^ : 

^^^'}^^nm^m.m^^^' t ^ ^ m ^ n 
^ m ^3. ^ ^ ^uv Tfe. ^ -f 3^ ^ ^ ^ ^ Bf . ^ 

>!%i^^>^ ♦ ^ ^ ^ ^ yfG m. ^ ^ & ^ ^ ' '^E:it>ft^^>^ 

ie. ^ m ^ * ^ ^ il -sr it f.J f% ;frf 
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(a) 













(b) 0. 1 ^35 4 4 -g-^ tb ife >^ ^ :jf6 ^] ; 

(c) 0.1^100tl:-&^fcb4^i ^ ^ Bl m ^ ^ ; 

(d) 0. 1 5.35 H * ^ tb ^ Tfe. St >^ :t #J ; a ^ 

(e) 0. 1 ^35 i * W ^ tb lir >^ >!i '14 # ft( m IL * 

* t ^ * ^ tb J.X ^ >^(a) ;^^t'fb^#;:e.t*>^ 

^i^-i^-m.m^^m:^^^ « u r ^ 0^ ^ jsl m 
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(4) 

m. m ^ ^ ^ ' ^^(a)^mmm^b^^^, 

ntm m - f ^ m m.m - r ^ ^ itm m - ^ mm :si ^ 

« ^ ^(a) m m 4b ^ 

SI (pol yester ) - 3!t SI (po lyur ethane) - ^ s$ 
(polye ther) ^ ^ l| ^ ^ ^ ^ SKepoxy acrylate) » 

50005.250000:^ Pal ' m m 4t ^ ^ m. m "(f^^ 3. 

250nigKOH/g Pal - ifh ^ da) ^ U m m 4t ^ ^ ^ ^ ± i^, 

>j5E.ioooo iiooooo Pal » m m 4t ^ ^ ^m.m s. 

150ingKOH/g 4:, Pal » m^^^m^iUL^^^JS^Mm^^^^ 

^ m. m ^s. ^irj ifrj ^ - ^ m m 4t ^ ^ '> 

m ^ ^ ^ m ^ i^Cb:) ^ ^ ^ >^ m ' ^'fi^#, .iS: 

#J^jtffi " ^ t ^ ^ -k^ m ^ ^ ^ ^ Z. m mCbenzoin) - ^ 
^ m m & mCbenzoin alkyl ether) - ^ ^ Z^ ^ m 
a^Cbenzil ketals) - ^ r> -fb (acetophenones 
der iva i t i ves) - ^ ^ f 8^ ( benz oph enone ) - 4, 4* - ^ f 
- ^ ^ ^ f S^(4, 4* -dimethyl-amino-benzophenone) - 
-6)fL ^-^ ^ # -i: >fb th ioxanthones der i va i t i ve s ) - % 
?S il# S^ 'fb (morphol i no- 1 -propanone) ^ ^ }^ ^ ^ » 
itffi^?^;^'^B^^'^(c):^:,i ^ ^ JSL M ^ ' ^^i^ 
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(5) 

#»^it#iic.i^'^4Li ^ ^ jsi M i± ^ ^ ' ^ ^ '0 

^ SlCtetraethy lene glycol diacrylate) - va ^ ^ 

— f ^ ^ ^ SKtetraethy lene glycol 
dimethacrylate) - ^ T & f & ^ m ^ ^ i^l^ m m 
(neopentylglycol diacrylate) - 1^ =- T f — S| ^ f 

& ^ *t ^ g|(neopenty Iglycol dimethyl acrylate) - ^ 

^ — ^ — Si (polyethylene glycol diacrylate) - 

.^Z^sz^S^ji^f^^j^i^ SKpolyethy lene glycol 
dimethylacrylate) ^ ^ ^ 4t ^ ^ ^ m ^ ^ 9^ ^ m 
(ethoxylated bisphenol A glycol diacrylate) - Zj % 
&^b4L^@^A — Sl^f^^jK^gt SKethoxy lated 
bisphenol A glycol dimethyl acrylate) - =- m T ^ 
3^-=- f ^ ^ ^ ^SsCtrimethylolpropane 
trimethacrylate) ^ ^ m f ^ ^ ^ ^ j:^ &t m 
(trimethy lolpropane triacrylate) - ^ Eg =. ^ ^ ^ 
SKpentaery thr i tol triacrylate) - Z> fL >fb ^ m f 
^ =. 1^ :lf SKethoxy 1 a ted trimethylolpropane 

triacrylate) ^ ^^^^m^&^i^'^m. SI (glyceryl 
propoxy triacrylate) ^ ^ m ^3 ^ )^ m. m 

(pentaerythritol tetraacry 1 a te) \ ^ ^ j% vs ^ ^ ^ 
^ g|(dipentaerythri tol pentaacr y 1 a t e ) > ^ ^ m m. % 
(glycidyl acrylate) ^ f & ^ ^ m. m ^ m 

(glycidylmethyl acrylate) - p- ^- ^ ^ ^ 
(p-epoxy-styrene) ^ p- m ^ ^- :^ z. m 



(6) 

(p-glycidy 1 -styrene) - ^ IS isS(a 1 1 y 1 

glycidyl ether) - ^^^m^^^f^^^^ 
( 3-g 1 y c i dy 1 oxy -propy 1-trimethoxy silane) - 
-(3,4-m^;&3te*;&)-Z>;&Xf ^ & ^ i^C 0 

-(3, 4-epoxycyc lohexy 1 )-ethy 1 tr i me thoxy s i 1 an e ) - r 

-myK-^T^m^^^^^ ^^>B^:)t^( r -glycidoxypropy 1 
t r i me t hoxys i 1 ane ) ^ ^ >g. ^ » 

m ^ ^ m ^ i^Cd) ^ m. jt ± m » ^^-f^it-^ 

6<jifc^^^^J . ^>jiMfc6f^ife.^JL^#J-5r^^M(onium 
salt) - ^ ^ & iPb 0(triary Isul f onium salts) - 

^ (a 1 ky 1 ary 1 su I f oni um salt) - ^ ^ ^ M B. 
(diary 1 iodonium salts) - ^ 9^ ^ $u 
(diary Ichloron ium salts) - ^ ^ >^ M 
(diary Ibr om on ium salts) - >6^i^^(sulfonates) - it. 

^(diazonium) salt - t: H ^ «^ Sit ^ 
(diazonaphthoqui none su 1 f ona t e ) ^ ^ ^ -pg. « 

(triphenyl triflate) - =- ^ & 1^ Sit ^ ( t r i phe ny 1 
stibnite) ^ f ^ ^ =. Il f ^ ^ ( me t box y 

triphenyl triflate) - ^ $L & ^ ^ & m> m.Cmethoxy 
triphenyl stibnite) > ^ f & =- ^ & =. IL f ^ *^ ^ ^ 
(trimethyl triphenyl tr i f 1 a t e ) ^ ^ >^ » 

it ffl ;5r^ ^ # ^ f^(e) ^ lir ^ ^ jp. ^ ^ 
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i'-^wia.'W (7) 

3g|l ^ -JJf ^ i^Ccycloal iphatic epoxide) - N, N- j=. «g ^Jc -a-^ 

JK. -B- >* ^ J© 
(N, N-diglycidyl-4-glycidyloxyaniline) - 3, 4- JJt % ^ 

^ ^ f ^ ^ ^ SI (3, 4-epoxycyclohexylmethyl 
carboxylate) - 3, 4- 3^ ^ 3* 1^ ^ SI 

( 3, 4-epoxycyc 1 ohexane carboxylate) ^\,2-^Z»^^^ 
7jc -B- >A ^ ^ ( 1 , 2 - eye 1 ohexane diglyeidyl 

dicarboxy la te) - 1 , 4- 3^ Ji- f S$ j:. ^ ^fc >A ^ 

( 1 , 4-cyclohexane dimethanol diglyeidyl ether) ^ 
^ i| — Z> :fcl^ ^ ( e thy 1 ene glycol divinyl ether) - ^ 
t> ^ ( d i e t hy 1 e ne glycol divenyl ether) - 
^ — 5| ^ ^( t r i ethy 1 ene glycol divinyl ether) - 

l,4-me>:)^^ T S|^Z.:Wpi€(l, 4-cyclohexane 
dimethanol divinyl ether) ^ SI ( 1 ae tone s ) ^ >^ 
^ ^ - 

^ ^ m ^ ^ m. m ^ ^ ^ ^ n ^ ^ JSL 

(g) 0.1^304f:W^tb^^;^^b#J • *tl^ftl:-i"^bb 
ii « 

(bisphenol A epoxy resin) - >^ 'fb 3§t ^ ^| ( b r om i na t ed 
epoxy resin) - S^ ^ >f |L ^ ^1 ( pheno 1 i c novolae 
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s.-^BHt^m (8) 

epoxy resin) ^ f Sd- 8^ S& 5^ ^ 3^ |l a (creso 1 novol^ 
epoxy resin) - ^ 10 Si ( naphtha 1 ene epoxy) > 

^ m m ^K-B- }^ SJaCdicyclopendiene novo lac 
epoxy) - ^ ^ ^ ^ ^ ^fc -B- 6|(cycloal iphat ic 
epoxy) - Mr ^ m m ^ mC i socyanate epoxy) > ^ M 

it « ;^ 41- ^ ^ f^(g) 4:^ ^ ^ >ft, #J -sr ^ ;^ ^ 

(aliphatic amines) - ^ il( aroma t i c amines) - 

^ ii «^ ^(polyamides) - — ^ ^ M ( d i cy and i am i des ) » 
-5^ »^ m(imidazoles) - ®t Sf mCanhydr ides) ^ ^ * >S. >^ 
^ <> 

^ ^ ^ ^ ^ m:) ^ }^ n m ^ m. m ^3. ^ ^ > ^^lm wl^ 
® ' n ^ m. ^] M. n ^ ^ it m ^ m J^C ^ miQ~2b f£ 

a # ^ ^ . ^ -fe - ^ tb #J |£ SI T ^ se. 

"^-^S-j^jiif^^L^ib^j^^^f^^tt^] ' -fit ^ it S'J ^ f 'J Tfe 

^ ^ ^ ^ ^ v!t ^ ^ ^ ^ 7t Hi- #J ' ^ 

^ -fi 6f> .^j. ^ ^ tb Y^J : 
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25 o 
25 « 

6f|^#jL^a.jH:.^ ^>S.>!i;m^:^>a^i ^7fe.iafJ.^ic.i^; 
)lf^fl^^^>f|-m7fe.FJLit#'f±ii!z.#ifc:^ - # ^ it i^. 4t T ' 

A 1^ 'i± ^fc >^ >^ ^ ^ ^ ^ m M- m ^ m. " ^ ^ n ^ ^ ^ 

^ ^ ^ f^h ^ ^ 4f ^( >J^ -g:365nin ± 10%) «« 

i-X T H * ^ ^0 ^ #J ^ fcb ^ ;5fe #J ii Se. >^ ^ ffl ^ ' 

^ - ^ m m ^ :^ Si: - ^wl&^s^ » is. m ^ 
® 4^ ^ » 



I tb ^ ^ #J 1 ] 
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i-^^IS.^ (10) 

500) . ^>-?-4(Mw) 98500 » mgKOH/g » Z> 

^ ^ f ^ ^ SKPropy lene Glycol Monomethyl Ether 

Acetate) (PMA) t ' m m )$. ^ ^30 wt% » :^ J3t >^ >& 2 0 

(2, 4, 6-Tr imethy 1 Benzoyl Diphenyl Phosphine Oxide 
)(TPO) 0.5^ ' Irgacure 9 07 ( C i ba e] |i ) 0 . 8 ^ ^ ,3^ 
^ S "4 I soth ioxanthone ) (ITX) 0.2^ » ^ S. 

(Di-Tr imethylolpropane Tetraacr y 1 ate) (SR-355) 
2.25^ ' m^^/i\!am-^m^^ikj%m 
(Dipentaery thr i tol Monohydroxy 

Pentaacrylate)(SR-3 99 ) 2.31;t>S. Z. % ^ ^ m k ^ m m. 
fiKEthoxy lated Bisphenol A D iacry late) (SR-34 9 ) 1.5 

^ ' » ^ ^ m. m ^ ^ ^ t s -kp ^1 : 
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(11) 

^ 1 





Jl-irW^tb (wt%) 


Resin A 


21.8 


PMA 


50.8 


TPO 


1.8 


Irgacure 907 


2.9 


rrx 


0.7 


SR-355 


8.2 


SR-399 


8.4 


SR-349 


5.4 



fim ' m ^ ^ ^ m. m m ^ ^ ^ ^ %/ m m ^ ^ \ 7 1 ^ ^ 

^ it *150inJ/cin2 . ^ m m ^ » alwt% NagCOg^Kj^ 

Stouffer21;^#>^^i^7f:|^9 ^ ^ ;^SEM T m ^ ' n ^ % 
1 a ® ^ ^ 1 b ® ' # I'J X:/ fal p^: ^ ^ 2 . 2 / 1 ^2 / 1 ' 

' na- ^ >^ ^ ^'j >^ 1 3 m ^ 2 0 m » ^ m. m m m ^ ^ ^ 



[ tb ^ ^fe -f?.] 2 ] 

^Joncryl 6 9 0 ( >^ John son Poly 
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m (Resin B • ^ ^ - m fK^ m istyrene acrylic^ 
resin) It t il^ Fl- 5.200mgKOH/g) • ^ i& ^ m 

7.13X lO-^mol/g ' ^^^*(Mw) 1 6500 > ^'ft200 
mgKOH/g ' }^^Z^m.^^m^f^m. g|( Propylene Glycol - 
Monomethyl Ether Acetate ) (PMA) t ^ m m }A ^ ^ 
40wt%<> ^ m i^20 • ^ >^ M *;S.>fcj^^#J2,4,6-=. 

f^^^&-^^>fbi^(Trimethyl Benzoyl Diphenyl 
Phosphine Oxide )(TPO) 2.0^ » ipi^m^^^fi.^-^ 

f ^ & ^ ^ va ^ filLiKDi-Trimethylolpropane 
Tetraacrylate)(SR-355 ) 1.54 ^ » m ^ ^ J% ^ ^ ^ n. ^ 

^ ^ A. 6a(Dipentaerythritol Monohydroxy 
Pentaacry late) (SR-399 ) 0.75^>5L ^ ^ ^ ^ k ^ ^ m 

SKEthoxy la ted Bisphenol A Diacrylate ) (SR-349 ) 
1.5^ ' ^#>S.^Mj^ - *^Ri-#].^^>SL^*-ff^^tb^2 : 

^ 2 





i-irW^rt; (wt%) 


Resin B 


31.0 


PMA 


46.5 


TPO 


7.8 


SR-355 


6.0 


SR-399 


2.9 


SR-349 


5.8 
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i.-#^t«.«« (13) 

m ^ ^ m ^ ^ ^\/2oz m ^ & ^ X ' ^mm ^ 

Um » ^ ^ m ^ n ^\iyC -kSQbnm ± 10%) » ^it^ 
*100mJ/cm2 . ^m.m^^^ ' alwt% NagCOg >^ M 
^ ' m m ^ mi2 f}^ • ^l. O kg/cm^ . ^jtStouf f er 21 ^ 
m m ^9 ^ • ;^SEM T ^ * ^ m. m m ^ ^iine X 
space ^ ^1 y I it ^'I2b fjtm " 
I it m^HS 1 

& ^ ^ ^ ^ m mCResin A » ' i^lfe 

500) ' ^^*(Mw) 9850 0 » i^'fI174 mgKOH/g » >^ ;ip^ 2. ^ 
^ — ^ f ^ S|( Propylene Glycol Monomethyl Ether 
Acetate ) (PMA) t ♦ #Mt ?t >^ ^30 wt% » ^ m m }^ }^20 
^ ' ^^llP-fS^Novolaci*|L;j^^t(-R:^/vit^aJ^ 
CNE200 )4. 5^ ' n 'ik ' #;&a^3tfliJI5F;^^«|^>fb^ 

(Cycloal iphatic Diepoxide) (SarCat®K126) i . 5 ^ =. 
7^:|L^^i^^50%>j5tP^^g|^gtiSI(Triaryl Sulfonium 
Hexaf 1 uorophos phate 50% in Propylene Carbonate) 
(SarCat®KI85) O.ejtA^^^S-^a^ 

(Isothioxanthone)(ITX) 0.075 jt ' ^ # 5- >^ ^ » * 




0424-8857IW(Nl);02910011;Pheolip.ptd ^ 18 5 



(14) 

^3 

Resin A 20.85 

PMA 55.95 

CNE200 15.64 

SarCat®K126 5.21 

SarCat®085 2.08 

rrx 0.26 

m ^ m. m ^ ^i/2oz m n X » ^m-mM-&^io 
urn ♦ m :si ^ ^ m- m ^ ^ ^ ^ %/ m ^ ii^i yi ^ 

25 mm " >%lt4i7feUV(;^-^200nm~400nm), • 

4500 mJ/cm^ > # ^4 :fet (Post-Exposure Bake 'PEB)^# 
#^95°C/5^^ ' it PJL IfJ # it. ^1 . j;*lwt% NagCOg >^ 
^ ' m ^ TbI 70 t!'^ ' "^^1.4 kg/cm^ - ;^SEM T 1^ # ' # 
$'J i:/ 1 1 • it. PJ- t. >^ >^ 3 0 m ' -fa # Tfc ife. 

^ ^ >a ^ ^ # it * A ^ ^ ^ .Hi o 
[ tb ^ ^fe ^?.J 4 ] 

500) ' ^^#(Mw) 98500 ' ^>ftl74 mgKOH/g » >^ 2. ^ 

^jiig^^^;^ SI SI (Propylene Glycol Monomethyl Ether 

Acetate ) (PMA) t ' m m it ^ ^30 wt% <» ^ m m }^ 

^ ' ;&o >v 3^ JKr ;^ ^ ^ ^ >fb ^^(Cycloal iphatic 




0424-8857TWF(Nl ) :0291001 1 ;Pheol ip.ptd 



^ 19 M 



s.^^B^t^m (15) 

Di epoxide) (SarCat®K126) 3 . 03 ^ JSLl , I , I - C ^ m. & ^) ^ 
yK }^ m. i^l, 1, l-tris-(p-hydroxyphenyl)ethane 

Glycidyl Ether (THPE-GE) 3. 03 ' 

^50% ^ ^ ji^ m ^ mClriaryl Sul f onium 

Hexaf 1 uorophosphate 50% in Propylene Carbonate) 
(SarCat®Kl85) 1.212jt&^ i^&S 8^ (I s o t h i oxa n t h one ) 

(iTX)o.i52jt ' ^ « ^^mm^^^tii^ 

^ tb ^4 : 



*4 



^'wL-SS^lt Cwt%) 



Resin A 
PMA 

SarCat®K126 
THPE-GE 
SarCat®KI85 
ITX 



20.88 
51.05 
11.05 
11.05 
4.42 
0.55 



fim ' m n :^ ^ ^ m m m ^ ^ ^ ^ %/ m ^ ^ I y 1 ^ 

10/zm^l5/zm » % ^ ^ iM. ^ ^ n ^UV (i4.-^365nm ± 
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10%) ' i§-7fcJl&*700 mJ/cm2 » ^ ^ (Post-Exposure 
Bake » PEB ) # # ^ 9 5 *'C / 5 ^ ^ « ^ m. m ^ ^ ' alwt% 

# o ;^SEM T ' n $- ^ ^ Bl ^2h m • # $'J 6*1 ^ l:/ 

Tal RgC )lf ^0. 8/1 • ^B. % }^ ^ nm jSlIZ fim - ^ 

^ ^ ^?'J 

c ir ^ #j 1 ] 

^;li7#3|^;j^^t(Resin A ' -Ri^Ait^t^t ' 
500 ) ' ^^iCMw) 9850 0 ♦ ^>ffl74 mgKOH/g ' >^ ;^ z:. St. 
^ jiL SI ^ f SKPropy lene Glycol Monomethyl Ether 

Acetate ) (PMA) t • ^ flt ?t >^ -^3 0 wt% <> :^ #t Jit >^ 2 0 

( 2, 4, 6 -Tr i me thy 1 Benzoyl Diphenyl Phosphine Oxide) 
(TPO) 0. 5 ' Irgacure 907 (Ciba>ii'Si m)0.8jtA^ ^ 
S S -4 a^(Isothioxanthone)(ITX) 0.2^ ' ^#5.^^)1^ 

(Di -Tr imethylo 1 propane Tetraacr y 1 ate) (SR-355) 
2.31^ » 2^^#;i^E9S^#.m^^^>^6l 
(Di pen taery thr i to 1 Monohydroxy 

Pentaacrylate)(SR-399) 2.2^^J3LZ^$^^^mk^^^^§k. 
eiCEthoxy 1 a ted Bisphenol A D i ac ry 1 a t e ) ( SR - 3 4 9 ) 1.5 
^ ' ^ n " ii^ ^ ^ ^PS-104 (KOYO Chemical 
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i ^ (17) 

Ins. )0. 125^ ' ' ^ ijo ^ s$- ^m. 

(Ethylene Glycol Divinyl Ether) 2 » ^ # ^ 



JK.eSin A 


20.2 


PMA 


47.2 


TPO 


1.7 


Irgacure 907 


2.7 


ITX 


1.0 


SR-355 


7.6 


SR-399 


7.8 


SR-349 


5.1 


PS-104 


0.4 


Ethylene Glycol Divinyl Ether 


6.7 



m ' Bl ^l^ t5: ^ ^ Tfc. la #J il^ 41- >^ >fe ^ ]|:/ Pal p^: # ;^ 1 / 1 4, 
20 fim - *7fe.^x^^^#ife.UV(^^-^365nm ± 10%) • ^ 
^ *260mJ/cin2 • ( Post -Exposure Bake 'PEB);^# 

# ^80 r /1 0 ^ ♦ ^ m. m m- » a iwt% NagCOg 
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Jl^-S-WIS.'W (18) 

mm » m m m23 ^ » ^ & i, okg/cm^ - mm ^ m i& 

23 ^ » -feStouffer 21;tS-#.^m7F^9;J^ » ;^SEM T m ^ ' 
41- ^'J ^ H/ Pel 1 / 1 ' ^ m. % ^ ^ ^20 fim - 

I m^i2^ 

Bi ^ ^ ^ ^ m n^CResin A > -k 4^ m ' .^>^!t. 

500) ' ^^#(Mw) 98500 » alt'ftl74 mgKOH/g » >^ 2. ^ 
^ ^ S$ ^ f ^ g| (Propy 1 ene Glycol Monomethyl Ether 
Acetate ) (PMA) t • m 7t & ^30 wt% - Jit >^ >^2 0 

(2, 4, 6-Trimethy 1 Benzoyl Diphenyl Phosphine Oxide) 
(TPO) 0.25it ' Irgacure 907 ( C i ba sj ^ ) 0 . 4 ^ A ^ ^ 
& S "4 S^(Isothioxanthone)(ITX) 0.159^ • ^ S. }$• ^ 

(Di-Tr imethylolpropane T e t raacr y 1 a t e ) (SR-35 5) 

i.967jt ' m^^j^mm^m.^^m,j^m 

(D i pen taery thr i t o 1 Monohydroxy 

Pentaacrylate)(SR-399) 2.02^A2.a&^S^A^i5^:l#Si 
SI (Ethoxy 1 a ted Bisphenol A D i ac r y 1 a t e ) ( SR - 3 4 9 ) 
1.31^ ' ^ ^ o ijo ' ^mmik'^m,$(.^t^ 

(Cycloal iphatic Diepoxide ) (SarCat®K126) 0.945 jt>a- 
^ ^ ^ 7^ S^M^50%>^L 1^ ^ m aitSKTriaryl 

Sulfonium Hexa f 1 uorophosphat e 50% in Propylene 
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i - (19) 

Carbonate) (SarCat®KI85) o. 473 ' m ^ ^ ^ ^ « * 

m. m ^ ^ JSL i -t S it -kP : 



Resin A 


21.8 


PMA 


50.9 


TPO 


0.9 


Irgacure 907 


1.45 


ITX 


0.57 


SR-355 


7.15 


SR-399 


7.33 


SR-349 


4.76 


SarCat®K126 


3.4 


SarCat®KI85 


1.72 



^ ?s. m ^ ^i/2oz m t$ ^ ^ ' ^ m. M- ^10 
fim ' m ^ :^ ^ ^ m. m m- ^ ^ %/ m ^ y I ^ 

15 fim o ^ yft ^ ^ ^ n ^UVC }^ -kSQbnm ± 10%) > 

^ *300inJ/cm2 • ^ :^ (Post -Exposure Bake 'PEB):^^!^ 

# 4^95 "C/S ^ It ' ^mm%^^k ' i'Xlwt% Ha^CO^ 7^ 7^ 
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^ 24 K 



(20) 

j^-i-2!fe.#^ii#tm^ • m M m ^ m ^ » -iSLStouff 

21 JLmi^ ^ " ^SEU T m ^ ♦ # $'J ^ ^/ FbI 1^: ^1 

/I ' Tfe. ^ i^j ^15 /z m o 

[ :5fe #J 3 ] 

500) ' ^-^iCMw) 98500 • ^>ffl74 mgKOH/g » >^ ^ 
^ — S| T Si SKPropy 1 ene Glycol Monomethyl Ether 
Acetate ) (PMA) t ' m m }$, & JkSO wt% «• :ft;^fll>^>S.20 

(2, 4, 6-Tr imethy 1 Benzoyl Diphenyl Phosphine Oxide) 
(TPO) 0. 125 it ' Irgacure 907 (Ciba ^ii- s] ^)0. 2 >t » ^ 

(Di-Tr imethylolpropane Te t raacr y 1 at e ) (SR-3 55) 1. 

i25ji ' m^^j^\!3m^m.&i^m,j^m- 

(Dipen taery thr i tol Monohydroxy 

Pentaacry late) (SR-39 9 ) 1.155jt>S. Z^^^^mk^m^ 
^ 6|(E thoxy lated Bisphenol A D i aery 1 a t e ) ( SR - 3 4 9 ) 

0. 75^ ' # ^ ^ o ^ ' m m m % ^ 

(Cycloal iphat i c Diepoxide) (SarCat®K126) 2. 2724 >L A 

1 , 1 , 1 - tr i s- (p-hydroxypheny 1 ) ethane Glycidyl Ether 
(THPE-GE) 0.7576 jt ' ^ ^ ^ ^ ^ :^ ^ m m m ^50% ^ 
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1L-#W«1«« (21) 

^ ji. g|L ^ ^ g|(Tr i ary 1 Sulfonium Hexaf luorophospha 
50% in Propylene Carbonate) (SarCat®Ki85) 0.606 >L • 

^ 7 



Resin A 


22.23 


PMA 


51.88 


TPO 


0.46 


Irgacure 907 


0.74 


SR-355 


4.16 


SR-399 


4.28 


SR-349 


2.78 


SarCat®K126 


8.43 


THPE-GE 


2.8 


SarCat®KI85 


2.24 



1^ ^ m. m ^ ^ ii^i/2oz m ^ ^ jl » ^?sLmM-^^ 
5-10 fim ' m m ^ :^ ^ ^ m m ^ M ^ ^ %/ m ^ X I 

Bf^lO//ni>S-15/zin « % ^ ^ >M> ^ ^ n ifeUV( ?^ -R:365nm ± 
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JL-^-Wtasg (22) 

10%) • ife. ^ *30 0mJ/cm2 » (Post-Exposure 
Bake » PEB) ^ # >^ 95 "C /5 ^ ^ ' ^ m. m m- ^ ^ ' al 
wt% NagCOg yK}^i^^M,^i^^^^^m^ • ^ fal ^ #'J 
-^10 # • >^E.Stouf f er 21 ^ K m ^1 ^ " iS^SEli T ^ 
^ . ^ ^ 3a ® A ^ 3 b ® ' # f'J ^ l:/ Fal ^ 1 / 

1 ' 7tP-a-^>^^;3'J<^10A^m>SL15//m«' 

^ >^ 6^ M ^ ° 

( 2 ) # -^r ^'J ffi ^ se. iJt ife. la #J ^ IS] 6fj ^ ^ tb 
#J » ^^ITf^— ^S4L;5fe.iai^*r>^(10;c^m >15/^m ^20 // 

m ) ' ^ ^ m ^ m. m A / ^ ^( ^ m. m ^ ^i/i » j;a # 

(2) ^ ^ m ^ ^ m m ^ ^is. a ^ u ^ ^ m u ^ ^ 

jii ^ m- ^ m ^ m yf^ ^ ^ ^ r-^ m » 

( 4 ) 4^ ^1- ^ # ji m 4^ ^ ^ n ^ ^ m ^s. ^ ^ A 
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(23) 




^MU^^jL^^B^^mm^k ^SEM m » ^m^^^^^m. 
^\ m ^ & ^ ^ %/ m m ^ m /I j^io fim ; 

^ >f;f >^ ^ / fal p^: # ;^ 1 / 1 8$ ^ 1 5 m ; 

^ 2a ^ #, ^'J ffl tb ^ ^ ;5fe ^?-J 4 ^ 4:, ^ la #j .<l!a^ ^ 
^ 43 *l & ^ Tfe.^ ^ ^ :2:,SEM 1 ' ®^^^^ife.PJL#J 

%2h Wi ^'J ffl tb ^ >f?.J 1 3^ ^ it pi #J ^ ^ 

^ 1: Ji 1^ # 7^ ^ f ^ ^4 ^SEM Si ' ®^^^^itP-i-#] 

^ 3a ® #, #'J ffl ;5fe Y?'J 3 m i4t ^ Tfc PJL #J ,^ ^ ^ -fj^ 4W 

& -L M Bi- ife, 11 # ^SEM ® ' ffil ^ ^ ^ 4; Ri- #J ^ ;f/f 

>^ t./ fal P^: # 4,10 /z m ; i;k 

1^ 3b K #>J ffi ^ ^^J 3 it ^ ife. na #J .fe ;^ ^ ^ ^ 

& ^ -L ^ m ^ 4LSEM @ ' ^^^:^^^^3.mmm 
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^ 29 K 



1. - It # n ^ 

^ ^ m-^ m t ^ 

(a) mm^t>^ 

(b) 0. 1 ^35 : 

(c) 0. 1 ^100 

(d) 0. 1 5.35 i 

(e) 0.1^35 1 
^ t ^ i 4 ■§■ 

2. 4p t ^ # ^'J 

m ^ ^ 7^ !ii yft m. m 

3. t If # ^.J 
^ ^ 4L >s. ^ la #J 

^ ^ m,m ^ St 
m ^ m m. m & ^ 
^ ^ ^ « 

i. -kp ^ n * 
m A ^ ^ ife 

# i M it ;^ ^ 

(polyurethane) ^ 
(epoxy acrylate) 
5. t # #.J 



^ ^ ^ : 

w . 

^ tb ^ -f^Ca) ^ 'fb >^ ^ * ^ 

^s. ^ ^ . * t ^ $ >^ >!t ^ a ^ ^ ^ 
-^^ ^ >^ y!i « 

li.^^ ' *ti;c.-^(a)4Ltt#t^t>fb>^i^ 

ia. . *t^f^(a):^^;^^t^b'^i^ 

- ^ai (polyester) - 3^#.S| 
^a^Cpolyether) ^^1:3*^3^ p^;«p^g| 
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^ 30 1 



^::"g u■JJ^lyg^u ll J^llp^^ 



3^ ^ t^#*Jftffl 

m^^^^^m^im.^^ • ^ t ^ #(a) ^mm n^^t^ ^ 

50 5.250mgKOH/g Pal « 

m ^ ^ ^ m m ^3. ^ ^ » *tit f^(a) 4l -fb 

-j^TO ^150mgKOH/g ^ FbI » 

#J * 5 W ^ tb 1 ^ 1 0 ' ^ t $ * W ^ tb # ^ ^ iiE 

8. ^ n ^ ^ m 9^ I ^ m ^ ^ n n ^ m ^ 0^ i JBL M 
m^^i^^^m-^]^^^ ' ^ t ^ ^(b) ^ M ^ ^ ^ 

#J#. *^:^t>g^ benzoin) - ^^Z^m-m-J^^m. 

(benzoin alkyl ether) > ^ ^ ^ ^ ( ben z i 1 

ketals) - Z> ^b >^ (acetophenones 

deri vai ti ves) - ^ ^ f a^(benzophenone) - 4, 4' - — f ^ 
- ^ — f S^(4, 4' -dimethyl-amino- 
benzophenone) - 'EJ^l ^ 1^ .1- -fb >^ ^ ( th i oxan thones 
derivaitives) ^ % ^ m 'it ^ ^ 

(morphol ino-l-propanone) }^ ^ ^ ^ ^ m 

t » 

^ ^ ^ 7^ m. m ^ ^ ^ > *t^f^(c)4Lt^i ^ ^ sl m 
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1^ 31 5 



^ ^ ^ ± i S ^ tt if^. Jk5 . ^tt^^S-i-^fcb^, 

^ ^ ^ ^ m. m ^ ^ ^ ' * t ^ ^(c) ^ i * * >^ 

#i *E9Z,j:ig^j:L^jfcj^^ 81 ( tetraethylene 
glycol diacrylate)-E9 2.jL@|j^f;^^^;fc?^g|=g| 
( te traethy 1 ene glycol di methacry late) - ^ =. T f 
^ — — ^ ^ 61 (neopenty Igl yco 1 diacrylate) - |^ =. 
T&f&^g$ — f;^^:«^gt SlCneopenty Iglycol 
dimethyl aery late) - ^t^^m-^^^m.m 
(polyethylene glycol diacrylate) - ^ Zj ^ ^ ^ f & ^ 
^fc^ ^ SKpolyethy 1 ene glycol d i me thy lacr y 1 a t e ) - 2> ^ 
^ 'fb ^ 5^ Sd-A — ^ 1^ :fc?p ^ SKethoxylated bisphenol A 
glycol di aery late) - C^t.&'fb^^i^Aj^SI— f^,5^;lf 
6^ SI (e thoxy lated bisphenol A glycol dimethyl 
aery late) > =-l^f&^^^=.f^P^^^g| 
( tr ime thy l o Ipropane t r i me thacry 1 a t e ) - ^ ^ ^ ^ ^ -J^ 
X ^ }lf SI ( tr i me thy lo Ipropane triacrylate) > ^ j% 
SI X SKpentaery thr i tol triacrylate) - 

^t^^m.f^^'^^^^m. SI (ethoxy lated 
trimethylol propane triacrylate) - }^ ^ m ^ ^ ^ ^ 
:W^S^6l(glyceryl propoxy triacrylate) - ^ izg e3 ,5^ 

^ SI (pen t aer y t hr i to 1 t e t raacr y 1 a t e ) - ^ ^ v3 ^ 
i ^ SKdipentaery thr i tol pe n t aaery 1 a t e ) - 
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5^ ^ t^-f-^'JIaS 

ikm.^mm (glycidyl acrylate) - f & ^ St % ^ 
61 (glycidylmethyl . acrylate ) - p- 3^ ^- ^ 2. ^ 
(p-epoxy-styrene) - m ^ >^ ^- ^ Z. 
(p-glycidy 1 -styrene) - ^ ^ ^ m ^ mCal ly { 

glycidyl ether) - ^^^m-^^:=^r$i.^^i^ 
(3-glycidy 1 oxy-propy 1-trimethoxy silane) - 

-(3, 4-epoxycyclohexy 1 )-ethyl t r i me thoxy s i 1 an e ) - r 
-m^K-^i^m.^^^^ f ^ r -glycidoxypropy 1 

tri met hoxys i lane ) /sfr ^ ^ # t » 

^ ^ }^ }^ ^ m ^ ^ ^ ' ^ ^ A it id) :iL n ^ A ^ m 

^ 4 W ^ tb #, ^0. 15.10 ' ^ ^ n ± i lb ik^ a ^ ^s. 

m A ^ ^ m. m ^s. ^ ^ . ^ ^ it id) ^ n ^ m, A ± m 

*^0(onium salt) - =.^;&M0 
(triary Isul f onium salts) - ^ ^ & M B. 
(alkylarylsul f onium salt) - ^^^m^ 
(diary I iodonium salts) - 
(diary Ichloronium salts) - ^ ^ & B. 
(diary Ibromonium salts) - -et ^ ^ ( su 1 f ona t e s ) - i H. 
^(diazonium) salt - ^ ^ M ^ St B 

(diazonaphthoquinone sulfonate) & ^ m:, ^ ^ m ^ )^ ^ 
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^ 33 K 



13. 4co t tt##'J^® ^12:^mit^ n m ^ ^ 

:^ & ^ f -6^ ^ ^(tr iphenyl triflate) - =. ^ 4^ ^ 
^(triphenyl stibnite) - f ^ ^ ^ ^ & =. H f ^ «^ ^ ^ 
(methoxy triphenyl triflate) - f ^ =- ^ 1^ St. ^ 
(methoxy triphenyl stibnite) -=.f^=.^;^=.^f:)t^ 
^^MCtrimethyl triphenyl t r i f 1 a t e ) >SL >S. >^ ^ ilH. 
jsfe ^ ^ # 't' » 

m ^ ^ ^ ^ m- m ^ ^^^^f^Ce):^mmm^j^M 

'ht # ^ * * -ff ^ tb # -^5 ^25 ' *ttgi*-s-^tb#a^ 

^ ^ ^ >.t, ^ ife. ns- #j ^ ' ^ ^ ^f^i-Ce) m m ^ js^ m 

^ * ^ ^ ^ ^ ^ #7(cycloaliphatic epoxide) - 

N, N- ^ It ^ -B- >A ^-4- m ^ ^ ^ m 

(N, N-diglycidyl-4-glycidyloxyaniline) - 3, 4- ^ if. 
e> f & ^Sa(3, 4-epoxycyclohexylmethyl 

carboxylate) - 3, 4- 3* ^ ^ M ^ SI 

( 3, 4-epoxycyc 1 ohexane carboxylate) M , 2 - 3^ ^ iNs 

^Ji-I^ S^SId, 2-cycl ohexane diglycidyl 
di carboxylate) >l,4-^e>^— fB^.^^7jc-a->y^&i 
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5^ ' ^tk^mmm 

( 1 , 4-cyclohexane dimethanol diglycidyl ether) ^ ^ 
— — jfcj^ i€(e thy lene glycol divinyl ether) - ^ 
^ S| — ;fcJ^ ^ (d i e thy 1 ene glycol divenyl ether) - =. 

— 5? — ^ jWp Sl( triethylene glycol divinyl ether) - 
l,4-^e>*^^ f m ^ ^ 4-cyclohexane 
dimethanol divinyl ether) - 81 ( 1 ac tone s ) ^ ^ 

16. -kp ^ n ^ ^'i ^ m ^i^m^^nm^m^^ ^ bl m 

(f) 0. 1 ^50 i » ^> tb 3^ ^ ; i-X >SL 

(g) 0. 1 5.30 ^ » ^ tb >^ >fb #J ' 

m m A ^ ^ ^ m m. ^ ' ^ t ^ f ) 1^ 3* a 

^ & # g * ^ S^A 3* ft flt (bisphenol A epoxy 

resin) > >^ 'fb ^ ft ( brom i na t ed epoxy resin) - ^ 
>|- ^ ft ^ It ( phe no 1 i c novolac epoxy resin) ^ ^ 
®^>^^Jl.ft#tla(cresol novolac epoxy resin) - ^ ^ 

-a- SI (naphtha 1 ene epoxy) - ^^}%^^m^-^^i^^ 
(d i eye lopendi ene novolac epoxy) - ^ m m 1^ ^ 

^(cycloal iphatic epoxy) - ^ ^ M SI |f§ ^Jc -y- ^ 
( isocyanate epoxy) - p'^^^m^m^-^y^mJ^^'^^^ 
m ^3. ^ m ^ » 
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Mm^^y^^^m.^^^^ ' *t^^ ^(g) ^m^m.^t 

#] # i ^ m ^ m aliphatic amines) - ^ ^ J© 
(aromatic amines) - ^ S& J© 1^ ( po 1 yam i des ) - jz. ^ ^ ^ 
ll^Cdicyandi ami des) • '5K 1^ ( i m i dazo 1 es ) - ik Sf M 
(anhydrides) ^^i^^^^m.^^mi^^ » 

19. - «^^^n§.ffl#^;5r>4r' tl ^ i^-A T ^ ^ • 

(a) ^ >^ ^ ; 

(b) 0. 1 5-35 ^ 4 -g- ^ tb ^ ^ ^ ^ t-J ; 

(c) 0.15-100^4W^tb4Li*:&>S.>!t'I±-^lS; 

(d) 0. 1 ^35 4 * ^ tb it ^ ^ #J ; Ji^ .5. 

(e) 0.1^35t*-§-^tb4Ll^ll^-^>S.>!i'l4.^M' 

* t It i t 1" ^ tb j;^ ^ ( a ) >fb >^ 4 1: ^ 

A ; >if ^/t fl^ >^ ^ m 7^ it # ilh. # ife. ;^ ^ ^ 

M T ; i^j^ ^ a ^ 'H. 7K }^ }^ m ^ ^ M- m ^ m. ■> 

20. *^tt*#^>J^S I^19^^it^^^7fcia^^:^;5r 

• * t # 7t Tfe. # ^ ^ ^ # 7t( -^365 nm ± 
10%) « 





% 3b K 



% 1/36 S % 1/36 K 




1^ 10/36 I 



% 11/36 I 



^ 11/36 I 




1^ 12/36 1 



1^ 12/36 I 





^ 14/36 :g 




^ 15/36 m 




15/36 I 




^ 16/36 H 




^ 18/36 I 




19/36 I 




^ 18/36 1 




^ 19/36 I 




% 20/36 K 




% 21/36 K 



% 21/36 I 

11 



1^ 23/36 I 

H 




^ 24/36 I 




^ 25/36 I 

1 




% 27/36 K 




^ 28/36 S 




1^ 30/36 1 

if 




% 22/36 I 





23/36 K 




26/36 K 




% 29/36 I 




1^ 30/36 1 

i 




